Evolutionary analysis of Antarctic teleost Toll-like receptor 2.
In the present study we address the investigation of TLR2 evolutionary selection in two Antarctic teleosts, Trematomus bernacchii (Nototheniidae) and Chionodraco hamatus (Channichthyidae). The nucleotide sequence of TLR2 has been determined in both species, encoding 20 leucine-rich repeats (LRRs) in the extracellular region and a classical Toll/IL-1R (TIR) domain in the intracellular region. High expression level of T. bernacchii TLR2 was found in spleen and skin. Using different methods we identified six codons that underwent Darwinian selection while 20 were found to be negatively selected. Molecular models of C. hamatus and T. bernacchii TLR2 ectodomain as well as of the TIR domain were built by Homology Modeling. Molecular Dynamics simulations were performed in water for 15 ns. The sites under positive selection were residing on the convex side of the solenoid, four out of six were in a 35-residue-long region including the central/N-terminal domain boundary: two in the external loop of LRR11 and the other two in the LRR12 loop. This region has been demonstrated to be the functional site of ligand interaction in human TLR2 structure. Antarctic TLR2 models showed more flexibility than TLR2 from the temperate species Gasterosteus aculeatus. These results suggest that the selective pressure has shaped TLR2 molecule in such a way that increased its activity under the peculiar Antarctic environmental conditions.